Background: The polycystic ovary syndrome (PCOS), characterized by hyperandrogenism and chronic anovulation, is a common endocrine disorder in women. PCOS, which is associated with polycystic ovaries, hirsutism, obesity and insulin resistance, is a leading cause of female infertility. In this condition there is an imbalance in female sex hormones. All the sequelae symptoms of PCOS gradually lead to cancer in the course of time. It is heterogeneous disorder of unknown etiology so it is essential to find the exact cause. Materials and Methods: In this study both invasive and non-invasive techniques were employed to establish the etiology. Diagnosis was based on Rotterdam criteria (hyperandrogenism, ovulatory dysfunction, PCOM) and multiparameters using buccal samples and dermatoglypic analysis and cytogenetic study for 10 cases and four age and sex matched controls. Results: In clinical analysis we have observed the mean value of total testosterone level was 23.6nmol/L, total hirsutism score was from 12-24, facial acne was found in in 70% patients with 7-12 subcapsular follicular cysts, each measuring 2-8 mm in diameter. In dermatoglypic analysis we observed increases in mean value (45.9°) of ATD angle when compared with control group and also found increased frequency (38%) of Ulnar loops on both fingers (UU), (18%) whorls on the right finger and Ulnar loop on left finger (WU) and (16%) arches on right and left fingers (AA) were observed in PCOS patients when compared with control subjects. Features which could be applied as markers for PCOS patients are the presence of Ulnar loops in middle and little fingers of right and left hand. The buccal micronucleus cytome assay in exfoliated buccal cells, we found decrease in frequency of micronuclei and significant increases in frequency of karyolysed nuclei in polycystic ovarian syndrome patients. Chromosome aberration analysis revealed a significant increase in frequency of chromosome aberrations (CAs) in PCOS patients when compared with controls. Conclusions: From this present work it can be concluded that non-invasive technique like dermatoglypics analysis and buccal micronucleus cytome assays with exfoliated buccal cell can also be effective biomarkers for PCOS, along with increased CAs in lymphocytes as a sign of genetic instability. There is a hypothesis that micronuclei and chromosomal aberrations could have a predictive value for cancer. From this present work it can be concluded to some extent that non-invasive technique like dermatoglypics and buccal cell analysis can also be effective for diagnosis.
Introduction
Polycystic ovary syndrome (PCOS) is a complex and heterogeneous disorder, affecting approximately 7% of women in reproductive age (Diamant Kandarakis, 2008) . It is distinguished by chronic anovulation, hyperandrogenemia, altered LH: FSH ratio (>2/3:1) and polycystic ovaries. The syndrome is a major cause of anovulatory infertility (Dunaif et al., 1997) .
The etiology and pathogenesis of this syndrome still remains mysterious but likely to be mutifactorial consisting of genetic and environmental components. Women with PCOS are frequently obese which contributes an extrinsic component of Insulin Resistance (IR) . It is known that genetic factors in the development of polycystic ovarian syndrome, heterogeneity of physical features in different families and even within the same family underscores the importance of the environmental contribution. Whereas several positive results have been reported, there is no candidate gene universally accepted and fundamentally important in PCOS aetiology. This has resulted partially because of a mixture of factors such as the lack of a worldwide accepted diagnostic scheme for PCOS, diagnostic capability only in Reproductiveaged women, limited number of patients in case-control studies, analysis of only one or two variants of candidate genes and incomplete knowledge of pathophysiology and etiology of the syndrome. Now PCOS has recently been linked with genomic instability and DNA damage. Genomic instability refers to a variety of DNA alterations. Chromosomal instability (CIN) is the most prevalent form of genomic instability and leads to changes in both chromosome number and structure (Lengauer et al., 1998) . It is still unclear that the state of hyperandrogenism of PCOS patients is directly associated with endometrial hyperplasia (Zhao et al., 2014) . The aim of our study is to test Genomic damage in women PCOS, using multiple parameters with different methods for assessing damage in chromosomal level. The parameters include chromosome aberration analysis, Buccal Micronucleus Cytome (BMCyt) Assay and Dermatoglypics study. The Buccal Micronucleus Cytome (BMCyt) assay is a new minimally invasive system for studying DNA damage, chromosomal instability, cell death, and the regenerative potential of Buccal mucosal tissue. This method is increasingly being used in molecular epidemiologic studies investigating the impact of nutrition, life-style factors, Genotoxin exposure, and Genotype on DNA damage and cell death. Biomarkers of this assay have been associated with increased risk for accelerated aging; cancer, and neurodegenerative diseases .Clinical Dermatoglyphics is a science that studies dermal patterns (Dermatoglyphs) on the volar side of hands and soles. Dermal ridge differentiation takes place early in fetal development. The resulting ridge configurations are genetically determined and influenced or modified by environmental factors (Schaumann and Alter, 1976) . They are stable throughout life, unique to the individual, and significant as a means of identification. DG is in use as a diagnostic tool in genetic/ chromosomal disorders as well as in clinical conditions with genetic etiology. Dermatoglyphs are unique for each person; therefore studying of Dermatoglyphcs in patients can determine with number of parameters which could be helpful in diagnosing and treatment of various disorders. Amenorrhoea and Dermatoglyphic patterns both have multifactorial determinants which can be broadly categorized as genetic and environmental (Meenakshi et al., 2006) . In the light of this background the present study is conducted to estimate the genomic instability of PCOS to shed light on some techniques including clinical, Dermatoglypics, exfoliated Buccal cell Micronuclei assay and chromosome analysis with PCOS to reach some aspects of its pathogenesis through a comparison with normal women as control.
Materials and Methods

Collection of samples
A total number of 10 cases of buccal samples, dermatoglyphics and blood samples from PCOS patients aged between 18 to 28 years have been collected from Sandhya Hospital, Vellore. Detailed information about the family history of each affected individual was recorded in a standard proforma. Epidemiological studies for these cases were done and their clinical records including Hirsutism, Acne, Irregular period, obesity, diabetics, cardio problem, Acanthosis Nigricans and Ovarian morphology were recorded. Hirsutism scoring was recorded according to Ferrimen Gallway scoring system (Ferriman and Gallwey, 1961) . This tool is used to evaluate hair growth at seven sites: upper lip, chin/ face, chest, back, abdomen, arms, and thighs. A score of 0 is given in the absence of terminal hair growth and a score of 4 is given for extensive growth. A total score of 8 or more is indicative of Hirsutism (Unluhizarci K., 2012) . Blood collection was done by venipuncture and the blood was collected in sterile vacutainers (Heparin & EDTA). Buccal samples, Dermatoglyphics and blood samples were collected from (n=04) from control normal individuals simultaneously. Informed consent was taken from all individuals included in this study. The study was approved by the University Human Ethical Committee of the VIT University
Dermatoglyphics analysis
Dermatoglyphics samples were taken for 10 cases of PCOS and 4 control samples by touch the ink with finger on its side and roll smoothly across the ink 180 degree to the opposite side of the finger and lift. Repeat the motion on paper, transferring the print. Palm prints require a similar procedure. the palm needs to be slowly rolled to transfer the edge (Cummins Midlo, 1943) . Remove ink from hands with soap and water. The Dermatoglyphic patterns were recorded and parameters like fingertip patterns (ulnar loops, radial loops, whorls, arches) and ''a-t-d'' angle were studied.
Buccal micronucleus cytome (BMCyt) assay
Buccal Cell Sampling and Preparation: Buccal cells (BCs) were collected from 10 clinically confirmed cases of PCOS patients from Sandya Hospital, Vellore and 4 control subjects were carried out. Prior to Buccal cell collection the mouth was rinsed thoroughly with water to remove any unwanted debris. Buccal cell samples were obtained by rubbing the inside of both cheeks using a cyto brush.
The BMCyt assay test was carried out on Buccal epithelial cells of 10 clinically confirmed cases of PCOS and 4 controls subjects. Oral Buccal cells obtained were smeared on a pre-cleaned slide, fixed in methanol and stained with 4% Giemsa. A total of 500 cells per individual were scored for analysis of micronuclei.
Scoring criteria for micro nuclei assay: For the Micronuclei analysis, 500 Buccal cells were evaluated per subject according to the criteria established by (Nina et al., 2008) under a microscope at 100X magnifications to identify Binucleated cells, Micronuclei, Nuclear Buds and Fragmented Nucleus. Statistical Analysis: The samples were coded at the time of preparation and scoring. They were decoded before statistical analysis for comparison. Mean and standard deviation (SD) were calculated for biomarkers. Mean values and standard deviations were computed for the scores and the statistical significance (P < 0.001).
Cytogenetic analysis
Chromosome Preparation: Chromosome preparations were obtained from Phytohaemagglutinin-stimulated peripheral blood lymphocytes (Hungerford, 1965) . About 2 ml of venous blood sample was collected from each PCOS patients and control subjects in sterile Heparinized syringes. 0.5ml of the blood was inoculated into the vials containing 5ml of Ready mix RPMI 1640 medium containing 1 ml of Fetal Bovine Serum (FBS) and 0.2ml of Phytohaemagglutinin under aseptic condition. The culture vials were then placed in an incubator at 37 o C. The cultures were shaken every 24th hour and carbon dioxide was released once in 24 hours. At the 72nd hour harvested the culture. At the end of the incubation period (72nd hour), the dividing cells were arrested at metaphase by adding 2 drops of 0.1% Colchicine solution to each culture vial. The cultures were incubated further for 20 minutes at 37 o C, (Hungerford et.al 1965) . Lymphocytes were harvested after 20 min by centrifuging cell suspension to remove culture medium (2000 rpm), addition of Hypotonic solution (KCl 0.075 M) at 37ºC for 6-7 min to swell the cells, and treated twice with Carnoy's fixative (3:1 ratio of methanol: acetic acid). Slides were carefully dried on a hot plate (40ºC). Later, the slides were stained and banded with Giemsa stain.
Slide preparation: The cell button was suspended in a small quantity of freshly prepared fixative. A test slide was prepared by gently placing a drop of the cell suspension on a cleaned glass slide and dried immediately on a hot plate (400C).The test slide was examined under the microscope for cell density and metaphase spreads. Other slides were prepared after suitable modifications.
Staining procedure: The slides were stained in 4% Giemsa solution for 4 minutes and destained in double distilled water for 2minutes.
Scoring: A minimum of 50 technically good metaphase plates of each sample was analyzed. Scoring of chromosomal aberrations including chromatid and chromosomal breaks and deletions were carried out in well spread and stained cells under oil immersion objective lens (100X) of the light microscope (Magnus MPX) to identify numerical and structural Chromosomal aberrations.
Giemsa Banding: 2-3 days old slide with good metaphase spreads were taken. The slides were treated with 0.0125% freshly prepared trypsin solution for 4-5 seconds and rinsed with double distilled water. The above treated slides were stained using Giemsa stain for 4 minutes and were thoroughly air dried.
Microphotography: Well spread metaphases of Giemsa stained and Giemsa banded spreads were selected and photographed under oil immersion objective lens (100X) of Leica DM2000 microscope with Metasystems camera and the photomicrographs of banded spreads were karyotyped using automatic IKaros software (Metasystems). Statistical analysis: The samples were coded at the time of preparation and scoring. They were decoded before statistical analysis for comparison. Mean and standard deviation (SD) were calculated. The significance of the differences was found between control and PCOS. Mean values and standard deviations were computed for the scores and the statistical significance (P < 0.001).
Results
Clinical analysis
This study is carried out with 10 PCOS patients with 4 Control samples with age between 18 to 28 years. Among the entire patient group we have observed that they have irregular periods and 70% patients having facial acne but we did not observe any insulin resistance, Cardio or Acanthosis Nigricans symptoms. In this study we have observed the range of total Hirsutism score from 12-24 and mean value of total testosterone level was 23.6nmol/L. Among the patient group some females have been suffering from PCOS from long term and we found that one of the female has age of onset of irregular periods from of 13 years (Table 1A ). In our study we have observed 7-12 Subcapsular follicular cysts; each measure 2-8mm in diameter. Ovarian morphology was recorded and presented in Table1B.
Dermatoglyphics analysis
Dermatoglyphics analyses were carried out for all the 10 cases of PCOS and 4 control subjects. The Dermatoglyphics patterns observed in right and left hands of controls and PCOS patients were presented in Table 2A . The frequency of inheritance patterns observed in controls and PCOS patients were presented in Table  2B . The Dermatoglyphics illustrations were presented in Figure1. In this study we have observed that mean value of ATD angle of right and left hand of control is 41.87° and for PCOS patient is 45.95° and it conclude that PCOS patients have the elevated ATD angle when compare with control group (Figure 1 ). The inheritance pattern type observed in PCOS patients are 3 (30%) dominant type inheritance and 7 (70%) semi dominant type of inheritance and for control are 1 (25%) of them are dominant inheritance and 3(75%) semi dominat type inheritance. Increased frequency of inheritance pattern observed in PCOS patients are 19 (38%) Ulnar loops on both fingers (UU)=Semidominant type of inheritance, 9 (18%) Whorls on right finger and Ulnar loop on left finger (WU)=Dominant type of inheritance and 8 (16%) Arches on right and left finger (AA)=Dominant type of inheritance and for controls are 6 (30%) Whorls on right and left finger (WW)=Semidominant type of inheritance, 4 (20%) Ulnar loops on both fingers (UU)=Semidominant type of inheritance, 3 (15%) Arches on left finger and Ulnar loops on right finger (AU)=Dominant type of inheritance. Percentage of predominant dermatoglyphic pattern observed in control and PCOS patients were presented in Figure 2 .
Buccal micronucleus cytome (BMCyt) assay
Buccal Cell Analysis: Exfoliated Buccal cell micronuclei analysis was carried out in all the 10 PCSO patients and 4 age and sex matched control samples. The Buccal cell aberrations observed in PCOS patients and control samples in following frequencies. The percentage of Binucleated cells was found to be in 7.4% for PCOS patients and for control 9.25%. The frequency of Binucleated cells per 500 cells was found to be significantly 1ower in PCOS patients than controls. [PCOS patient's (mean±SD): 37±23.24 versus controls 46±31.45]. The percentage of micronuclei in cells was 0.10% in PCOS patient's and 0.25% in controls, the frequency of total number of micronuclei per 500 cells (mean±SD) is 0.5±1.58 in PCOS patient's and for controls it is 1.25±2.5.
The percentage of Trinucleated cells was 1.10% in :http://dx.doi.org/10.7314/APJCP.2015.16.16 .7129 Multi-Parameter Approach for Evaluation of Genomic Instability in the Polycystic Ovary Syndrome PCOS patient's and for controls 0.25%, the frequency of total number of Trinucleated cells per 500 cells (mean±SD) is 5.5±6.85 is in PCOS patient's and for controls it is 1.25±2.5. The percentage of fragmented nucleus was 0.10% in PCOS patient's and for controls 0%, the frequency of total number of fragmented nucleus per 500 cells was (mean±SD) 0.5±1.58 in PCOS patient's and for controls 0.00±0.00. The percentage of karyolysed nucleus was 30.50% in PCOS patient's and for controls 7.25%, the frequency of total number of karyolysed nucleus per 500 cells was (mean±SD) 152.4±56.35 in PCOS patient's and for controls 36.25±36.82. The percentage of overall aberrations was found to be 39.25% in PCOS patient's and for controls 17%. The frequency of total number of aberrations in PCOS patients was (mean±SD) 195.9±55.31 and for controls it is 85±57.88. The percentage and frequency of Binucleated cells, frequency of micronuclei in cells, frequency of Trinucleated cells and frequency of fragmented nucleus and frequency of karyolysed nucleus are presented in Table 3A and Figure 3 . The statistical analysis of the Buccal cell abnormaliteis observed in the Patient and control samples were presented in Table 3B .
Cytogenetic analysis
Cytogenetic analysis was performed in 10 PCOS patients with 4 cases of age and sex matched controls, the results were presented in Table 4A and 4B. G banded Karyotyping analysis revealed 46, XX karyotype in all the 10 PCOS patients and 4 controls. In chromosome aberration analysis of PCOS patients, we have observed different types of chromosome aberrations like chromosome breaks as well chromatid breaks. The total chromosome aberrations in controls were found 4 out of 200 metaphases, in which percentage of aberrations were 2.0% and the frequency of total aberration is 1±0 (mean and SD) ( Figure 4A ). In PCOS patients the total number of chromosome aberration is 15 out of 500 metaphases, in which percentage of chromosome aberration is 3% and the frequency of total chromosome aberrations is 1.5±1.78. The percentage and frequency of chromosome aberrations were significantly higher in PCOS patients than in controls ( Figure 4B) . Mean values and standard deviations were 1  0  0  0  2  10  AA  3  2  1  1  1  8  16  AR  0  0  0  0  0  0  0  AR  0  0  0  0  0  0  0  AU  1  0  2  0  0  3  15  AU  2  1  0  1  0  4  8  AW  0  0  0  0  0  0  0  AW  0  0  0  0  1  1  2 DOI:http://dx.doi.org/10.7314/APJCP.2015.16.16.7129 Multi-Parameter Approach for Evaluation of Genomic Instability in the Polycystic Ovary Syndrome computed for the scores and it is proved the statistically significance (P < 0.001).
Discussion
In the present study, we have used multi-parameter analysis techniques including clinical, Dermatoglypics, exfoliated Buccal cell micronuclei and chromosome analysis were carried out to study the genomic instability of women with polycystic ovarian syndrome in the region of Vellore, Tamilnadu. The study group included 10 PCOS women and a control group of 4 women. The age in our study was 18 -28 years. Menstrual disturbances commonly observed in PCOS include Oligomenorrhea, Amenorrhea, and prolonged erratic menstrual bleeding (Farquhar, 2007) . Among the entire patient group we have observed that they have irregular periods with little or Medium Acne, but we did not observe any Diabetic, Cardio or Acanthosis Nigricans symptoms. Approximately 85%-90% of women with Oligomenorrhea have PCOS while 30%-40% of women with amenorrhea will have PCOS (Hart, 2007) .More than 80% of women presenting with symptoms of androgen excess have PCOS (Azziz et al., 2004) . In our study we have observed the mean value of total testosterone level was 23.6nmol/L and total Hirsutism score from 12-24 in PCOS patients. (Elif Yesilada et al., 2006) also reported that they have observed the average value of total testosterone level was 24 nmol/L and a total Hirsutism score of 4 in healthy control subjects and a total score of 19.5 in PCOS patients. Hirsutism is a common clinical presentation of Hyperandrogenism occurring in up to 70% of women with PCOS (Fauser et al., 2012) . We could find facial acne in 70% patients. Study has reported that approximately 15%-30% of adult women with PCOS present with acne (Wijeyaratne et al., 2002; Azziz et al., 2004) . Some experts recommend that women presenting with acne be asked about their menstrual history and be evaluated for other signs of Hyperandrogenism (Lowenstein, 2006) . A polycystic ovary defined as the presence of at least 10 subcapsular follicular cysts, each measures 2-8mm in diameter and arranged around or within thickened ovarian stroma and is diagnosed by pelvic ultrasonography (Adams et al., 1985) . This study we have observed the 7-12 subcapsular follicular cysts, each measure 2-8mm in diameter. Obesity is the often characteristics of PCOS. The prevalence of insulin resistance in PCOS ranges from 50%-70% and occurs independently of obesity (Dunaif et al., 1989) . In this study we did not observed obesity and insulin resistance in PCOS patients, may be because of small sample size. Dermatoglyphics has been considered as a growing science with an immense practical value and it has been emphasized as one of the diagnostic tool which aids the Cytogeneticist to look for specific abnormalities and identification of abnormal chromosomes. In the present study, we found increase in mean value (45.9°) of ATD angle of right and left hand of PCOS patients. In one of study (Nikha et al., 2013) reported that increase in the ATD angle value (44.3°) in obese females. In one of the study they have observed increased frequency of total radial loops and total whorls and decreased frequency of total ulnar loops and total arches (Shweta et al., 2014) . This study we have observed increased frequency (38%) of Ulnar loops on both fingers (UU), (18%) Whorls on right finger and Ulnar loop on left finger (WU) and (16%) Arches on right and left finger (AA) were observed. Among the frequency of finger print patterns, loops seemed to be of higher frequency in controls as well as in amenorrheic subjects (Meenakshi et al., 2006) . This increase in the loop pattern has also been reported by Forbes 4 and (Mutalik et al., 2003) in their study on gonadal dysgenesis and amenorrhea respectively. But in this study we observed (30%) Whorls on right and left finger (WW), (20%) Ulnar loops on both fingers (UU) and (15%) Arches on left finger and Ulnar loops on right finger (AU).
Features which could be applied as markers for PCOS patients are the presence of Ulnar loops in Middle and Little fingers of right and left hand. (Meenakshi S, 2006) reported that the features which could be applied as markers for amenorrhea are the presence of arch pattern in the 2nd left finger, loop pattern on the 5th right finger. The present study has emphasized the application of Dermatoglyphics as one of the diagnosis tools for referral of PCOS patients for Ultrasound scan.
In the present study we found reduction in frequency of Whorls on right and left finger when compare with control subjects. Reduction in frequency Total Loops (TL) and total arches (TA) were observed in primary amenorhoea cases (Meenakshi S, 2006) . Some authors found increased ulnar loops (6 of 10 cases) when Dermatoglyphic study was carried out in ten female patients with sex chromatin abnormalities and genital tract anomalies complaining of primary amenorrhoea (Mutalik et al., 1968) . We also found increased ulnar loops when Dermatoglyphic analysis on 10 PCOS cases. Some authors found increased frequency of ulnar loops on first finger of right hand when study was carried out in 52 women with the Ullrich-Turner syndrome (Otto PA and Otto PG, 1980) . Another author found higher frequency of loops in both controls and primary amenorrhoea cases frequency was especially higher in subjects with abnormal karyotype (Meenakshi et al., 2006) . Dermatoglyphics may be a useful screening method to identify the patients at risk and referral of such individuals for ultrasound scan so that a watch may be kept for the early onset of symptoms of polycystic ovarian syndrome.
The Buccal Micronucleus Cytome assay in exfoliated Buccal cells is utilized as biomarkers for DNA damage, cell death and basal cell frequency. It offers great opportunity to evaluate Genotoxicity by the way of quantifying mean frequencies of Micronuclei, Binucleated cell, broken egg, karyolysis, karyorrhexis, pycknosis and condensed chromatin. This assay is sensitive, minimally invasive, simple, cheap, easy and fast (Yadav et al., 2015; Jaggi et al., 2015) .
According to about 90% of all cancers are derived from epithelial cells. Since more than 90% of all human cancers are of epithelial origin, MN assay with Buccal epithelial cells is the most suitable biomonitoring approach for the detection of increased cancer risk in humans. Buccal cells have limited DNA repair capacity relative to peripheral blood lymphocytes, and therefore, may more accurately reflect age-related genomic instability event in epithelial tissue (Dhillon et al., 2004) . A significant increase in the frequencies of MN was observed in exfoliated Buccal cells of polycystic ovarian syndrome patients (Nersesyan and Chobanyan, 2010) . In this study we found a insignificant frequencies of MN was observed in exfoliated buccal cells of polycystic ovarian syndrome patients, may be because of very small sample size. Karyolysis represent an advanced stage of necrosis and apoptosis (Majno and Joris, 1995) . In our study we found significant increases in frequencies of Karyolysed nucleus in exfoliated Buccal cells PCOS patients. Micronuclei in exfoliated buccal cells reflect Genotoxic events that occurred in the dividing basal layer 1-3 weeks earlier (Stich et al., 1983 (Stich et al., , 1984 . The frequency of occurrence of MNi is a measure of chromosome breakage in early cell divisions, and the number of micronuclei is known to increase with carcinogenic stimuli, long before the development of clinical symptoms (Stich et al., 1984) . Genetic instability can have very serious consequences for PCOS patients because of established correlations of increased levels of MN and chromosomal aberrations with cancer incidence (Bonassi et al., 2005) .
( Andrea et al., 2001) stated that family studies have indicated a genetic susceptibility to PCOS. Another group studied chromosomal aberrations level in lymphocytes of 15 PCOS patients from Armenia and found 2.25-fold significant increase of this parameter compared with healthy females (Nersesyan et al., 2006) . In one of the previous study on beedi workers, we observed 3.63-fold significant increase of chromosomal aberrations when compared with healthy control group (Rajiv et al., 2013) . In this study we found significant increase in frequency of chromosome aberration (CA) in PCOS patients when compare with control group. (Nersesyan et al., 2006) concluded that females with PCOS have increased chromosomal aberrations (CAs) level in lymphocytes which is a sign of genetic instability. There is a hypothesis that micronuclei and chromosomal aberrations could have a predictive value for cancer and therefore substitute chromosomal aberrations as cancer risk biomarkers (Aardema et al., 1998) .
In conclusion, in this study we have used multiparameter approach to assess the Genomic instability polycystic ovarian syndrome. In clinical analysis we have observed the mean value of total Testosterone level was 23.6nmol/L, total Hirsutism score was from 12-24, facial Acne in 70% patients and 7-12 subcapsular follicular cysts, each measure 2-8mm in diameter. In Dermatoglypics analysis we observed increases in mean value (45.9°) of ATD angle when compare with control group and also found increased frequency (38%) of Ulnar loops on both fingers (UU), (18%) Whorls on right finger and Ulnar loop on left finger (WU) and (16%) Arches on right and left finger (AA) were observed of right and left hand of PCOS patients when compare with control subjects. Features which could be applied as markers for PCOS patients are the presence of Ulnar loops in Middle and Little fingers of right and left hand. In the present study we found reduction in frequency of Whorls on right and left finger when compare with control subjects. The Buccal Micronucleus Cytome assay in exfoliated Buccal cell, we found decrease in frequencies of micronuclei and significant increases in frequencies of Karyolysed nucleus were observed in polycystic ovarian syndrome patients. Chromosome aberration analysis revealed a significant increase in frequency of chromosome aberration (CA) in PCOS patients when compare with age and sex matched control group. From this present work it can be concluded to some extent that non-invasive technique like Dermatoglypics analysis and Buccal Micronucleus Cytome assay in exfoliated Buccal cell can also be effective in finding a biomarker for polycystic ovarian syndrome. PCOS have increased chromosomal aberrations (CAs) level in lymphocytes which is a sign of genetic instability. Our findings suggest that there is genetic instability in peripheral blood lymphocytes of women with polycystic ovarian syndrome. There is a hypothesis that micronuclei and chromosomal aberrations could have a predictive value for cancer and therefore substitute chromosomal aberrations as cancer risk biomarkers (Aardema et al., 1998) . Women with PCOS have a nearly 3 times increased risk for developing endometrial cancer, the association between PCOS and endometrial cancer involves prolonged endometrial exposure to unopposed estrogen by cyclic progesterone due to anovulation (Tokmak et al., 2013) .
